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Forward

The Diablo Canyon power plant is an important component of San Luis Obispo County’s economy. The
authors of this study estimate that the total economic impact of the plant is about $642 million. For
perspective, this is 7 percent of the county’s economy. The plant directly employs 1,405 county residents
and is responsible for a total of 2,287 jobs. The jobs at the plant are among the best-paying jobs in the
county.

As the most valuable single piece of privately owned improved capital in the county, the Diablo Canyon
plant also generates large amounts of tax revenue for governments. Our records indicate that because of
the plant, Pacific Gas and Electric Co. is the largest San Luis Obispo County property taxpayer, with over
9 percent of the county’s total assessed value.

The Diablo Canyon plant also serves as an important California asset. The state has chronic energy
supply issues, and Diablo Canyon is a significant source of low-cost electricity to the state. The cost of
this energy is less volatile than is the cost of energy from carbon-based technology, and the supply is less
volatile than that from hydraulic technology.

The study documents that the Diablo Canyon power plant is a major component, and stabilizer, of San
Luis Obispo County. Thus, the plant has significant positive economic impacts on the county’s economy.

At the request of PG&E, | have reviewed the attached report entitled “Economic Benefits of Diablo
Canyon Power Plant.” | concentrated on Section 3, which includes the results of an economic impact
study. The study appears to have been conducted in a manner consistent with industry standards, and the
assumptions seem reasonable.

William Watkins, Ph.D.

Executive Director

Economic Forecast Project

University of California, Santa Barbara
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Executive Summary

Diablo Canyon nuclear power plant in San Luis Obispo County, Calif., is an integral part of the local
economy. The plant provides jobs and makes purchases that stimulate the local economy directly and
indirectly. The benefits to the area include jobs, tax revenues, economic output, labor income and
contributions to the local community. And there are other intangible benefits, such as clean air,
environmental stewardship and low, stable electricity prices. Diablo Canyon’s economic impact reaches
beyond the local community to the state and even the national level.

The total economic impact of the Diablo Canyon plant on San Luis Obispo County for 2002 was
$641.9 million. Diablo Canyon’s total impact on the California economy for the same period was
$723.7 million and $1 billion for the U.S. economy. The plant’s total economic impact includes direct
effects, which comprise the value of electricity produced at the plant, as well as secondary effects
resulting from plant operation.

The Diablo Canyon plant employs 1,707 people, of which 73 percent live in San Luis Obispo County. An
estimated 963 full-time employees live in the cities of Arroyo Grande, Atascadero, Grover Beach, Nipomo,
Paso Robles and San Luis Obispo. Approximately two of every 100 working people in these cities and
one of every 100 in San Luis Obispo County are employed at the Diablo Canyon nuclear power plant. In
addition, these jobs pay 60 percent above the average salary for San Luis Obispo County. Additionally,
the economic activity generated by Diablo Canyon creates another 882 jobs in the county. Given the
combination of employees at the plant and secondary jobs created by Diablo Canyon’s economic activity,
the plant is responsible for 2,287 jobs in San Luis Obispo County.

The primary expenditure of the Diablo Canyon plant in San Luis Obispo County is employee
compensation. During the study period, Diablo Canyon paid $109 million in compensation to employees
living in the county and an additional $123 million to employees who lived elsewhere in California.
Additionally, the economic activity created by Diablo Canyon accounted for $21 million in employee
compensation in San Luis Obispo County and an additional $29 million in other areas of the state.
Together, the direct and indirect compensation from the plant accounts for $128 million in labor income
in the county and an additional $173 million in other areas of California.

Diablo Canyon makes substantial purchases in San Luis Obispo County. In 2002, the plant made

$161 million in purchases, $49 million of which was in California and $4.3 million in San Luis Obispo
County. Economic activity generated by the Diablo Canyon plant also leads to $68 million in increased
output in the county and $81 million in the rest of California.

Diablo Canyon pays an estimated $27 million in state and local taxes annually. Additionally, the
economic activity generated by Diablo Canyon contributes another $11.5 million in state and local taxes,
through increased property, sales and income taxes. By combining direct and indirect taxes, the Diablo
Canyon plant accounts for $38 million in state and local tax payments.

In addition to the economic benefits provided by Diablo Canyon, the plant generated 16 billion kilowatt-
hours (kWh) of electricity in 2002, approximately 10 percent of California’s electricity needs. This low-
cost electricity helped keep energy prices in California down. In 2001, the Diablo Canyon plant had a
production cost of 1.57 cents/kWh compared to an average production cost of 3.61 cents/kWh for the rest
of the California market. Diablo Canyon did all of this without producing air pollution typical of some
other power generation sources.

Diablo Canyon also is an integral part of the local community, as seen in charitable giving by Pacific
Gas and Electric (PG&E) and its employees. Over the past five years, PG&E and its employees made
about $120,000 per year in contributions to the local community.
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Section |: Introduction

This economic impact study by the Nuclear Energy Institute' (NEI) examines the economic, fiscal and
other benefits provided to the community by the Diablo Canyon nuclear power plant, owned by PG&E.
This study also estimates the economic and other benefits Diablo Canyon provides to San Luis Obispo
County, where the plant is located, as well as to the state of California and the United States. The study
uses detailed data from the Diablo Canyon plant to assess the benefits to the community.

Although this study focuses primarily on the benefits to the local community, state and national benefits
are also calculated. These include direct impacts—such as people employed by the plant, plant expenditures
within the community and plant tax payments—as well as indirect impacts, such as jobs created indirectly
by plant expenditures in the local economy. The study also includes other benefits provided by the plant,
such as reliable, low-cost electricity, the benefits of a clean-air source of electricity, and land stewardship.

PG&E and NEI cooperated in developing this study. PG&E and Diablo Canyon provided data on
employment, operating expenditures and tax payments, as well as guidance on particular details specific
to San Luis Obispo County and the plant. NEI coordinated the project and applied a nationally recognized
model to estimate the direct and indirect impacts of the plant on the local community. The methodology
employed in this study was developed by RTI International, a nonprofit research organization in Research
Triangle Park, N.C.

The remainder of this report is presented in five sections. Section 2 provides background on the Diablo
Canyon plant, including plant history, performance, cost, employment, taxes and local area details, such
as total employment and earnings, and regional electricity prices. Section 3 examines the economic and
fiscal impacts of the plant on the local, state and national levels. Section 4 provides data on benefits not
captured by the model, such as the contributions to the community and land stewardship. Section 5
outlines recent trends in the nuclear industry as a whole, including cost, performance and safety. The
final section discusses the methodology used to complete the study and Impact Analysis for Planning
(IMPLAN), the economic modeling software employed as part of this effort.

! The Nuclear Energy Institute is the policy organization of the nuclear energy and technologies industry and
participates in both the national and global policymaking process.
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Section 2: The Diablo Canyon Power Plant

This section provides background information on the Diablo Canyon plant and San Luis Obispo County,
in order to frame the results of subsequent sections. The section includes a brief history of the Diablo
Canyon plant, as well as information on its performance, cost, employment and taxes. This section also
includes information on local area details of San Luis Obispo County, its major cities and the state of
California, including total employment, earnings, local tax collections and regional electricity cost.

2.1 History and Information

The Diablo Canyon nuclear plant site, located along the Pacific coast of Central California, is about
halfway between Los Angeles and San Francisco. The plant lies in San Luis Obispo County, which has a
population of about 247,000. Most of the surrounding countryside has been used for cattle ranching, and
the plant lies between the Pecho and Marre Ranches, now both controlled by PG&E. In 1966, PG&E
leased 585 acres for the power plant site and 420 acres for a transmission corridor from the Marre Ranch.
By the late 1980s, PG&E had acquired the 9,500 acres of ranchland surrounding the plant. The ranches
continue to be used for cattle grazing and agriculture under PG&E-managed leases.

Table 2-1. The Diablo Canyon Power Plant at a Glance

Commercial License
Reactor Capacity Operation Year Expiration Year Reactor Type
I 1,100 MW 1985 2021 PWR
2 1,100 MW 1986 2025 PWR

MW = megawatts PWR = pressurized water reactor

In 1968, construction began on Diablo Canyon 1, a 1,100-megawatt (MW) pressurized water reactor
(PWR). Construction on the second reactor, another 1,100 MW PWR, began two years later in 1970.
However, the plants did not begin commercial operation until 1985 and 1986, respectively, as a result of
regulatory and legal delays.
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Figure 2-1. Three-Year Average Capacity Factors
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Throughout its operation, the Diablo Canyon plant has been a leader in the nuclear energy industry.
Diablo Canyon has consistently maintained capacity factors? well above the industry average. (Capacity
factor measures the percent of the year that a plant produces electricity.) In 2001, Diablo Canyon 1 had
its best year, with a capacity factor of 100 percent. Diablo Canyon 2 had its best year in 2002, with a
capacity factor of 97 percent.

2 Capacity factor is the ratio of actual electricity generated to the maximum possible generation if the plant were to
operate at full capacity for one year.
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2.2 Generation

Diablo Canyon generated more than 18 million megawatt-hours (MWh) of electricity in 2001 and
more than 16 million MWh in 2002, enough to serve approximately 4 million California
households. The plant provides about 10 percent of the electricity generated in California each
year. Plant output was driven by a high capacity factor for each reactor. Diablo Canyon 1
operated at a 100 percent capacity factor in 2001 and a 74 percent capacity factor in 2002; Diablo
Canyon 2 had a capacity factor of 90 percent in 2001 and 97 percent in 2002.

Diablo Canyon provides power for the California/Mexico (CAMX) Power Area. Efficient performance
has made the Diablo Canyon power plant very cost-competitive in the CAMX region. Diablo
Canyon had a three-year average production cost from 1999 to 2001 of 1.57 cents/lkWh. By
comparison, the three-year average production cost was 3.61 cents/lkWh for electricity generators
in the CAMX region. Production costs represent the operations, maintenance and fuel cost of the
plant. They do not include depreciation, interest or ongoing capital cost. Contributions to the
Nuclear Waste Fund are contained within fuel cost.

Table 2-2. CAMX Power Area Production Cost and Generation

Three-Year Average Production Cost
(1999-2001) in cents/kilowatt-hour

Generation (2001) in

million megawatt-hours

Diablo Canyon
Coal

Natural gas

Oil

Nuclear
CAMX average

CAMX average without
Diablo Canyon power plant

.57
.72
6.16
12.39
1.84
3.6l

4.00

18.08
24.99
98.67
0.35
33.22
206.16

188.08

Diablo Canyon’s low production costs help keep wholesale electricity prices down in California.
Although Diablo Canyon’s exact contribution is difficult to measure, it can be estimated by
determining how much three-year average production costs (1999-2001) in the CAMX region
would increase if Diablo Canyon were replaced by a combined-cycle natural gas plant (the plant
of choice for new generation). Substituting combined-cycle natural gas plants for Diablo Canyon
would have resulted in an increase in three-year average generation costs for the CAMX region
from 3.61 cents/kWh to 4 cents/kWh.
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2.3 Employment

In addition to providing inexpensive electricity to central California, Diablo Canyon is the largest
private employer in San Luis Obispo County, employing more than twice the number of the next
largest employer. The plant employs 1,707 workers; 1,510 full time and 191 temporary or part
time. Of the full-time employees, 1,260 reside within the county. Full-time employees include
244 people from San Luis Obispo City, 229 from Arroyo Grande, 193 from Atascadero, 110 from
Grover Beach and 94 from Paso Robles. Another 93 are from Nipomo, 66 from Pismo Beach, 58
from Los Osos, 37 from Templeton and 20 from Morro Bay. In fact, the Diablo Canyon plant
employs almost 2 percent of all working people in these 10 localities, and 1 percent of all people
working in San Luis Obispo County.

The jobs provided by the Diablo Canyon plant are also typically higher paying than most jobs in
the area. Full-time Diablo Canyon employees who live in San Luis Obispo County earned on

average about $85,500 in 2001. This was more than 60 percent higher than the average earnings
of workers in the county, about $52,400 a year.

Besides being the largest employer in the county, the Diablo Canyon plant also spends a large

amount of money in the local community. In the one-year period of this study, the Diablo

Canyon plant made $4.3 million worth of purchases in San Luis Obispo County.

Table 2-3. Employee and Salary Information by Location

Diablo Canyon City/County Total*
Employed Average
Permanent Average Work Force Average Earnings Less
Location Employees Earnings (Full-time) Earnings Diablo Canyon
San Luis Obispo 244 $87,594 25,630 $43,529 $43,105
Arroyo Grande 229 $94,351 7,810 $62,089 $61,114
Atascadero 193 $85,053 14,060 $52,673 $52,222
Grover Beach 10 $82,607 6,820 $45,305 $44,693
Paso Robles 94 $73,246 9,510 $48,470 $48,223
Nipomo 93 $86,571 3,580 $56,164 $55,353
Pismo Beach 66 $76,884 4,640 $57,710 $57,433
Los Osos 58 $85,074 8,530 $55,321 $55,117
Templeton 37 $77,610 1,460 $61,810 $61,399
Morro Bay 20 $70,098 5,500 $40,196 $40,087
San Luis Obispo 1,260 $85,222 118,500 $52,444 $52,092
County

* Source: Census 2000
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2.4 Plant and Local Area Taxes

In addition to the benefits Diablo Canyon provides to the area in terms of employment and direct
purchases, it also makes large tax payments. Due to the recent changes in California electricity
markets and the subsequent increase in electricity prices, the tax payments made by the Diablo
Canyon plant have varied substantially over the past several years. As a result, past tax payments
are likely not an accurate reflection of future tax payments from the plant.

As part of the regulatory process, the Diablo Canyon plant estimates it will pay $76.9 million in
taxes to state, local and federal governments, $27 million of which will be paid to state and local
governments. Electric utility property taxes, which are paid to the state and then redistributed to
the counties in which each plant is located, comprise approximately $20 million of these tax
payments. Ninety percent of the $23 million per year that San Luis Obispo County receives from
PG&E in property taxes is from the Diablo Canyon plant. In fact, property taxes paid by the
Diablo Canyon plant accounted for almost one-tenth of San Luis Obispo County’s $256 million
property tax levy in 2002.

2.5 Summary

The performance of the Diablo Canyon plant mirrors the performance of the nuclear industry as a
whole. Diablo Canyon provides low-cost electricity, high employment and a large tax base to
San Luis Obispo County and California. However, these are only the direct economic benefits of
the plant. As illustrated in the next section, the secondary effects on the local and regional
economies are as large as the direct benefits.
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Section 3: Economic and Fiscal Impacts

The economic and fiscal effects of Diablo Canyon’s operation go well beyond what the plant
spends on purchases, wages, salaries, employee benefits and taxes. They also reflect the strong
stimulus that the plant’s large wage and salary payments provide to key measures of economic
activity—value of electricity production, labor income and employment—in the local and state
economies.

Diablo Canyon’s spending lifts economic activity throughout the local and state economies. Tax
payments related to economic activity are another contributing factor. This multiplier effect is
felt throughout the local and state economies—by the private sector in the form of increased sales
and employment, and by the public sector through increased tax revenues to support the provision
of public services.

Estimates of these effects were developed by applying the IMPLAN model to expenditure data
provided by PG&E, owner of the Diablo Canyon plant. (For more information on IMPLAN and
related information, see Section 6.)

3.1 Plant Expenditures in San Luis Obispo County

Diablo Canyon expenditures for products and services (including labor) in San Luis Obispo
County totaled $113.4 million in 2002. Spending within the county represents approximately
40 percent of the plant’s total spending of $285.4 million and approximately two-thirds of the
$171.9 million of spending in California.

The expenditure totals for San Luis Obispo County were provided by PG&E and are shown in
Table 3-1. The 10 sectors receiving the largest amount of Diablo Canyon spending are listed in
the table according to the amount spent in San Luis Obispo County. The categories are chosen
from among the 528 IMPLAN sectors and are listed largely according to the IMPLAN description
for each. Total compensation, which includes wages, salaries and benefits, is listed separately.

Similar expenditure totals for the state of California and the United States are presented in
Tables 3-2 and 3-3, respectively. Expenditure totals for San Luis Obispo County are included in
the totals for California in Table 3-2, and for the United States in Table 3-3.
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Table 3-1. Diablo Canyon Expenditures in San Luis Obispo County (2002)

Description Amount
Repair Services $1,273,052
Food Services $658,869
Wholesale Trade $636,404
Industrial Machinery $484,720
Detective and Protective Services $257,561
Air Transportation $144,420
Medical and Health Services $135,968
Management and Consulting Services $126,833
Iron and Steel $97,031
Services to Buildings $76,027
Other $424,990
Subtotal $4,315,874
Total Compensation® $109,041,073
TOTAL $113,356,947

? Total compensation includes wages, salaries and fringe benefits based on data provided by Diablo Canyon.

Total compensation for labor was $109 million and represents approximately 96 percent of
Diablo Canyon’s expenditures in San Luis Obispo County. This reflects the fact that most of the
plant’s expenditures for labor (wages, salaries and employee benefits) stay “home” in the county.
Naturally, the county’s share is much larger than that of California and the United States.

The largest non-labor expenditures in the county totaled $1.27 million for repair services. This
sector includes maintenance and repair services provided by general and specialized contractors
serving the nuclear industry.

The next largest non-labor expenditures in San Luis Obispo County were for food services at
nearly $659,000. This sector largely represents the operation of the cafeteria at the Diablo
Canyon plant. Because of its remote location, most employees eat on-site during working hours.

Seven of the sectors in Table 3-1 include service expenditures. The prevalence of service sectors
reflects the heavy reliance of the plant on contracted labor to perform many of the specialized
services that are outsourced by the plant. The air transportation category reflects helicopter
services that are purchased by the Diablo Canyon plant.

3.2 Plant Expenditures in California

In 2002, Diablo Canyon expenditures for products and services (including labor) in California
totaled $171.9 million. This total includes the $113 million dispersed in San Luis Obispo
County, as well as expenditures of $58.9 million spent in other areas of California. Spending
within the state represents approximately 60 percent of the plant’s total spending of $285 million.
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Total spending in California is presented in Table 3-2. Total compensation is the
largest category at $96.4 million and represents about 71 percent of the total. This
is down slightly from the share of total compensation for spending in San Luis
Obispo County, indicating relatively more spending on products and non-labor
services in the rest of California.

Table 3-2. Diablo Canyon Expenditures in California (2002)

Description Amount
Repair Services $18,557,678
Management and Consulting Services $5,562,506
Industrial Machinery $4,395,460
Personnel Supply Services $3,505,031
Engineering-Architectural Services $3,288,701
Wholesale Trade $2,065,263
State and Local Government $1,351,887
Research and Testing Services $1,221,040
Medical and Health Services $922,970
Other Business Services $905,452
Other $7,050,119
Subtotal $48,826,108
Total Compensation® $123,129,406
TOTAL $171,955,514

? Total compensation includes wages, salaries and fringe benefits based on data provided by Diablo Canyon.

The repair services sector remains the largest non-labor expenditure category for California at
$18.6 million, 11 percent of total California spending. Management and consulting services is
the second largest category, with $5.6 million.

Industrial machinery occupies third place on the California Top 10 list. Many of the sectors with
the highest spending in the state are the same as those in the county. Expenditures that make the
Top 10 in California, but are not as important for San Luis Obispo County, include engineering
and architectural services, state and local government, and research and testing services. The
state and local government category represents payments made by the plant for emergency
preparedness. The research and testing services category represents advanced engineering,
environmental and safety tests performed by outside consultants.

Expenditures in California are concentrated in the services category. These services typically
employ the expertise of specialized and skilled labor.
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3.3 Plant Expenditures in the United States

Diablo Canyon expenditures for products and services (including labor) purchased in the United
States in 2002 totaled $285.4 million. Apart from expenditures of $171.9 million in California,
$113.5 million was spent elsewhere in the United States. Much of that amount was for
specialized products and services unique to the nuclear industry.

U.S. expenditures are detailed in Table 3-3. Total compensation ($124.7 million) remains the
largest category and represents 43 percent of the total. Total compensation as a share of the

U.S. total is lower because plant employees live mostly in California (and particularly in San Luis
Obispo County), whereas spending on products and non-labor services is concentrated outside the
state.

The largest spending for products and non-labor services was in Inorganic Chemicals NEC
($64.4 million). NEC, or “not elsewhere classified,” is a broad category for products related to
inorganic chemicals. In the case of Diablo Canyon, this category primarily involves the purchase
of nuclear fuel. This category represents roughly 22 percent of total Diablo Canyon spending
nationwide.

Repair services ($29 million) remains one of the largest expenditures in the national data. This is
not unique to Diablo Canyon, as specialized maintenance and repair spending is typically the
largest expenditure at other nuclear plants, reflecting the strong emphasis on maintenance to
ensure safe operations, high availability rates and capacity factors. Much of this is spent on
preventive maintenance.

Table 3-3. Diablo Canyon Expenditures in the United States (2002)

Description Amount
Inorganic Chemicals NEC (Nuclear Fuel) $64,360,473
Repair Services $28,973,191
Personnel Supply Services $15,795,701
Management and Consulting Services $9,656,725
Industrial Machinery $9,027,370
Research and Testing Services $7,115,297
Engineering-Architectural Services $4,748,295
Wholesale Trade $2,583,861
Water Supply and Sewerage Systems $2,105,840
State and Local Government $1,577,720
Other $14,827,953
Subtotal $160,772,426
Total Compensation® $124,671,152
TOTAL $285,443,578

? Total compensation includes wages, salaries and fringe benefits based on data provided by Diablo Canyon.
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The remaining sectors on this Top 10 list are the same as in Table 3-2, with one exception—water
supply. Purchases in this sector were primarily for pure water (free of minerals and ions) for use
in the primary loops of the core cooling systems of reactors, such as those at Diablo Canyon.
These services are typically provided by suppliers based outside California.

3.4 Taxes Paid and Accrued

The plant’s tax payments have varied substantially in the past several years as a result of changes
in the state’s electricity market structure and the steep increase in electricity prices. Consequently,
past tax payments may not adequately predict the plant’s future tax payments.

Estimated future tax payments as part of the regulatory process indicate that the Diablo Canyon
plant will pay $76.9 million in taxes to local, state and federal governments. Of that, $27 million
will be paid to local and state governments, including approximately $20 million in property taxes.

In California, electric utility property taxes are paid to the state and then redistributed to the

counties where each plant is located. San Luis Obispo County receives $23 million per year in
property taxes from PG&E; 90 percent of that amount is paid for the Diablo Canyon plant.

Table 3-4. Taxes Paid by Diablo Canyon Nuclear Plant

Federal Government

Payroll Tax $9,910,000
Other Federal Taxes $40,000,000
Total Federal Taxes $49,910,000

State and Local Government

Property Tax $20,000,000
Other State Taxes $7,000,000
Total State and Local Taxes $27,000,000
Total Taxes Paid $76,910,000

3.5 Economic Impacts by Geographic Area

Summary economic impacts for each of the three geographic areas—San Luis Obispo County,
California and the United States—are presented in Table 3-5. The three economic impact
variables are:

e output—the value of production of goods and services, measured in 2002 dollars
e labor income—the earnings of labor, measured in 2002 dollars
o employment—measured in jobs provided.
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Table 3-5. Impact of Diablo Canyon Plant on Local, State and National Economies

Direct Indirect? Induced® Total
San Luis Obispo County
Output $574,700,032 $3,469,319 $63,828,991 $641,998,360
Labor Income $109,030,000 $1,063,285 $18,029,874 $128,123,162
Employment 1,405 48.7 833.6 2,287
California
Output $574,758,016 $42,574,599 $106,326,947 $723,659,563
Labor Income $123,129,008 $16,135,506 $34,612,361 $173,876,877
Employment 1,638 477.7 1,138 3,254
United States
Output $574,758,016 $180,541,284 $281,418,536 $1,036,717,816
Labor Income $124,671,000 $58,795,386 $87,140,832 $270,607,214
Employment 1,707 1,709 2,948 6,364

2 Indirect impacts measure the effect of input suppliers on expenditures by Diablo Canyon.

b Induced impacts measure the effects produced by the change in household income that results from Diablo Canyon expenditures.

These economic impacts are divided into direct and secondary effects. The direct, or “first
round,” effects reflect the industry sector and geographical distribution of Diablo Canyon
spending without any subsequent spending effects. The secondary, or “ripple,” effects include
subsequent spending effects, which can be further divided into two types: indirect and induced.
Indirect effects reflect how the plant’s spending patterns affect subsequent spending patterns
among suppliers. Induced effects reflect how changes in labor income affect the final demand for
goods and services, which then has an effect on all sectors producing basic, intermediate and final
goods and services.

The direct effects in this table are based on the estimated value of the power production from the
Diablo Canyon plant of $574.7 million for fiscal 2002. This output value is based on 2003
wholesale market values for the electricity from Diablo Canyon®. The wholesale rate used was
$31/MWh. The output value is divided among salaries, taxes, plant purchases, investor returns
and consumer benefits. It reflects the total output of products and services associated directly
with Diablo Canyon. This total includes the expenditures for products and services (including
labor) itemized in Tables 3-1, 3-2 and 3-3.

The direct employment entry (1,707 jobs) for the United States is the Diablo Canyon employment
level over this period. The majority of these jobs (about 82 percent) are filled by workers in San
Luis Obispo County. Of the remaining 302 jobs, 233 are filled by residents of California outside
the county, and the other 69 are filled by residents of other states. The direct labor income entries
reflect the geographic distribution pattern of Diablo Canyon employment.

® Table 3-5 uses 2003 wholesale prices in order to provide a more reasonable estimate of power prices in
the near future. The use of 2003 prices avoids using prices during and after the California energy crisis.
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As Table 3-5 indicates, direct effects are typically the largest contributor to total effects for each
of the measures of economic impact and for San Luis Obispo County and California. Ripple
effects are the largest contributor to total effects in the United States.

Within the ripple effects, induced effects are larger than indirect effects for San Luis Obispo
County and California, both because the direct effects on labor income are large and because the
final demand changes affect more sectors than are included in the indirect (supply chain) effects.
The induced effects represent the increased local output due to the large additions that Diablo
Canyon makes to the local employment base.

These results reveal the multiplier effects of Diablo Canyon spending. Multipliers show the ratio
of the plant’s “total economic impact” to its “direct economic impact” and can be measured for
each geographical region. The most interesting multipliers are for the total effects, which is the
ratio between the total and direct effects.

The total output multiplier reveals how much spending results for a geographic area of interest for
each dollar of direct spending. The total output multiplier for San Luis Obispo County is 1.12 (or
$641.9 million divided by $574.7 million). This indicates that for every dollar of output from the
Diablo Canyon plant, the San Luis Obispo County economy produces $1.12. Using the same
formula, the output multiplier is 1.25 for California, and 1.8 for the United States.
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3.6 Economic Impacts by Local Industry

Diablo Canyon’s economic impacts are spread over virtually every sector in the economy. The
direct effects are concentrated in a few sectors, but the ripple effects—and especially the induced
effects—increase the dispersion of total effects across other sectors. The sectors most affected
vary by geographic area. Table 3-6 presents the 10 sectors most affected by the plant in San Luis
Obispo County, based on total output.

The sector most affected in terms of total output is the electric services sector because this includes
electricity produced by the plant. Thus, all direct effects are included in this sector. It is also the
largest sector, based on total output, in the California and U.S. economies, as shown in Tables 3-7
and 3-8, respectively.

The second most affected sector is housing values. This is not a traditional business/industry
sector. Thus, there are no impacts on labor income or employment. Instead, it is a special sector
developed by the U.S. Department of Commerce’s Bureau of Economic Analysis. It estimates
what homeowners would pay in rent if they rented rather than owned their homes. In essence, it
creates an industry out of owning a home. The sole product (or output) of this industry is home
ownership, purchased entirely by personal consumption expenditures from household income. In
effect, this sector captures increases in housing values due to increased labor in the area resulting
from the plant.

The other sectors most affected by the Diablo Canyon plant are related to providing goods and
services to the plant’s large employment base. These include enterprises such as doctor and
dentist practices, restaurants, retail stores, and automotive dealerships. Spending by plant
employees indirectly boosts the sales and employment of these industries, which are typically run
by local small business owners.

Table 3-6. Impact of Diablo Canyon on the Most Affected Industries in
San Luis Obispo County

Industry Description Output Labor Income Employment
Electric Services (Diablo Canyon) $576,406,080 $109,353,664 1,409
Housing Values (rental rate per year) $6,926,350 $0 0
Doctors and Dentists $4,440,394 $2,075,044 47
Restaurants $4,209,793 $1,379,088 112
Real Estate $3,793,558 $180,352 21
Hospitals $3,286,618 $1,585,046 47
Retail Stores $2,568,107 $797,113 64
Banking $2,547,890 $459,108 13
Wholesale Trade $2,421,129 $914,945 31
Automotive Dealers and Service Stations $2,120,150 $820,796 27
Other $33,278,287 $10,557,965 516




Economic Benefits of Diablo Canyon Power Plant

3.7 Economic Impacts by State Industry

Table 3-7 uses the same sectors applied in Table 3-6 to illustrate effects on the state of California.
Again, the electric services sector is most affected, in terms of total output. The second largest
industry affected is repair services. This category captures many of the specialized repairs
performed by contractors for Diablo Canyon.

The entries in Table 3-7 for the most affected industries in California are similar to those in San
Luis Obispo County. The primary exception is the inclusion of management and consulting
services in the top 10 sectors affected in California. These services tend to be highly specialized
and have their offices congregated in the larger cities of most states.

Table 3-7. Impact of Diablo Canyon Power Plant on the Most Affected

Industries in California

Industry Description Output Labor Income Employment
Electric Services (Diablo Canyon) $574,814,848 $123,141,184 1,638
Repair Services $11,510,549 $2,694,692 147
Housing Values (rental rate per year) $9,473,834 $0 0
Wholesale Trade $8,714,490 $3,464,453 66
Doctors and Dentists $5,872,421 $2,794,832 6l
Real Estate $5,577,494 $353,004 25
Eating and Drinking $5,545,129 $1,950,893 132
Management and Consulting Services $4,870,729 $2,125,605 52
Banking $4,722,013 $870,504 17
Hospitals $4,411,385 $2,237,923 56
Other $88,146,671 $34,243,787 1,059
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3.8 Economic Impacts by U.S. Industry

Table 3-8, similar to Tables 3-6 and 3-7, illustrates the impact on the United States. Again, the
most affected sector is electric services, in terms of total output.

The second largest sector is industrial inorganic chemicals and cyclic crudes, which includes
inorganic and organic chemicals. This sector is important in this study because it includes
nuclear fuel processing services. These services are performed at only a few locations in the
United States and the world.

The 10 most affected sectors (on the basis of output) in the United States are very similar to the
10 most affected sectors in San Luis Obispo County and California. The main difference, aside
from the industrial inorganic chemicals and cyclic crudes sector, is research and testing services.
Like management and consulting services, research and testing are highly specialized services
that are typically done by a few U.S. companies.

Table 3-8. Impact of Diablo Canyon Plant on the Most Affected Industries
in the United States

Industry Description Output Labor Income Employment
Electric Services $574,772,544 $124,674,152 1,707
Industrial Inorganic Chemicals and

Cyclic Crudes $27,522,586 $2,939,440 36
Research and Testing Services $22,226,078 $11,743,893 295
Housing Values (rental rate per year) $21,913,098 0 0
Wholesale Trade $21,458,268 $8,638,426 169
Repair Services $18,457,414 $4,849,753 266
Real Estate $18,111,816 $1,291,037 95
Banking $14,150,990 $2,657,252 56
Personnel Supply Services $11,492,298 $9,153,836 467
Communications $11,089,572 $2,271,833 34
Other $295,523,152 $102,387,592 3,238
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3.9 Tax Impacts

Diablo Canyon spending has effects on tax payments that extend beyond the taxes paid directly
on the plant. This spending has direct impacts on income and value creation, which affects taxes
paid on that income and value. Similarly, the ripple effects of Diablo Canyon spending on other
spending and economic activity leads to additional income and value creation, which leads to

additional taxes paid.

These additional or “induced” effects on tax payments are much larger than the taxes paid
directly. These results are presented in Table 3-9. Diablo Canyon is responsible for almost
$38.6 million in state and local tax revenue either directly or indirectly. Much of the indirect
expenditures come through additional property tax revenue created by the large number of

employees at the Diablo Canyon plant.

These results can be used to compute tax multipliers, but not for each line item. Line-item tax
multipliers cannot be computed because some taxes are not paid by Diablo Canyon. Table 3-9 does not

include taxes accrued by Diablo Canyon.

Table 3-9. Tax Impacts of Economic Activity Induced by Diablo Canyon

Taxes Paid by
Diablo Canyon

Taxes Induced by
Diablo Canyon
Expenditures

Total Tax Impact?

Federal Government

Payroll Tax $9,910,000 $22,522,319 $32,432,319

Personal Taxes $32,262,031 $32,262,031

Other Federal Taxes $40,000,000 $270,399 $40,270,399

Total Federal Government $49,910,000 $55,054,749 $104,964,749
State and Local Government

Personal Taxes $6,316,785 $6,316,785

Other State and Local Taxes $27,000,000 $4,847,056 $31,847,056

Total State and Local

Government $27,000,000 $11,558,789 $38,558,789
Total Taxes $76,910,000 $66,613,538 $143,523,538

2 The total tax impact includes taxes paid by Diablo Canyon and other entities as a result of the economic activity created by Diablo Canyon

expenditures.
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3.10 Summary

The economic and fiscal impacts of Diablo Canyon are substantial. These impacts are greater in
absolute terms at the national level than at the state level and greater at the state level than at the
county level. When compared with their respective economies, relative impacts are reversed:
relative impacts are highest for San Luis Obispo County, next highest for California and lowest
for the United States. The Diablo Canyon job creation impact (direct and indirect) of 2,287 jobs
in San Luis Obispo County represents almost 2 percent of the employed work force of 118,500 in
the county. This is a significant number of jobs deriving from a single enterprise.

As is the case with other nuclear plants, Diablo Canyon buys many specialized products and
services not available in local and state economies. It typically buys from national and
international markets. The state and local economic and fiscal effects are great, in large part
because of the buying power that is created by Diablo Canyon’s high wages, salaries and benefits,
which are spent on goods and services provided locally and in nearby areas. This spending
supports many small businesses in the area.
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Section 4: Additional Benefits Provided by Diablo Canyon

Besides the economic benefits generated by the Diablo Canyon plant in San Luis Obispo County,
the plant also provides additional benefits to the community that are difficult to calculate in
economic terms. These benefits include land stewardship, natural resource and cultural
preservation, community involvement, and clean-air benefits.

4.1 Land Stewardship

PG&E and the Diablo Canyon plant serve as a caretaker for conserving and protecting the natural
and cultural resources of California’s central coast. The Diablo Canyon plant is situated on a
14-mile stretch of the Pacific coast. The plant itself, however, only takes up a small fraction of
this land area—535 of the 9,500 acres of PG&E property.

The plant site is located between the Pecho and Marre Ranches, which are both owned by PG&E.
The plant’s buildings occupy even less space. The plant has 1 million square feet of building
space, a parking lot for 1,500 cars and a seven-mile service road. The large area controlled by
PG&E and the relatively small amount needed for plant activities allow PG&E to serve as an
environmental steward for a large and diverse area of the California coast.

The Diablo Canyon property stretches from the San Luis Mountain uplands to the Pacific Ocean.
The property’s variety of elevations and soils allow for diverse vegetation and wildlife. The land
supports several types of vegetation, such as coastal scrub, chaparral, and oak and pine trees. It
also includes grasslands, freshwater marshes, as well as coastal marine and riparian habitats
surrounding creeks and streams. The land supports a wide variety of species, some of which are
threatened, endangered or protected. These species include badgers, bobcats, coyotes, mountain
lions, owls, peregrine falcons, rainbow trout, sea otters and seals.

The land also represents a historical resource. Prehistoric peoples inhabited the land on and
around the Diablo Canyon site for more than 9,000 years. The first inhabitants of the region were
the Chumash people, who lived on small settlements up and down the central California coast and
subsisted on marine resources, as well as some of the terrestrial resources near the coast. The
lands around Diablo Canyon later became part of Mexico and were given in land grants to
settlers, who largely used the land for cattle grazing.

Because of the rich natural and historical value of the Diablo Canyon lands, PG&E has a strong
commitment to be a good steward of the land by studying and protecting plant and vegetation
species. The company also allows managed access to the land and agricultural and grazing
access, while ensuring that these activities do not disturb the local environment.

Since the 1960s, PG&E has worked to preserve the site’s natural resources. Biologists developed
a pre-operational history of the environment and have continued to monitor the natural
environment. These studies include observing local species, such as peregrine falcons and sea
otters, and monitoring local water quality. To conduct these studies, PG&E constructed a marine
biological laboratory on the Diablo Canyon site. Hunting and fishing are prohibited on the
Diablo Canyon site, and native habitat protection areas are being developed that will safeguard
native species, as well as endangered species.
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In addition to preserving the natural resources at the Diablo Canyon site, PG&E also takes steps
to preserve the cultural and historical resources at the site. Archaeologists and historians are
allowed to excavate and study artifacts left from past human activity on the land. One program
conducted an archeological survey of 370 acres of the Pecho Ranch, identifying 23 sites of
cultural significance with historic and prehistoric artifacts on five sites.

To protect these and other cultural resources, PG&E takes steps to ensure that cultural resources
are not disturbed. Land management activities are conducted so as not to disturb known cultural
resources. When unknown artifacts are discovered, land activities are halted in order to consult

with archaeologists and American Indian representatives.

Farming and ranching have been practiced for more than 100 years on the Diablo Canyon lands,
and PG&E continues to allow such activities. Approximately 200 acres of the Diablo Canyon
land is currently under cultivation. The primary crops are barley, Sudan grass and sugar peas.
Between 60 and 140 head of cattle graze on 2,500 acres at Diablo Canyon. Agricultural and
grazing activities are performed on the land in a manner that limits environmental impact.
Agricultural practices must maintain erosion control, provide soil stability and fertility, and
minimize pesticide use. Cattle grazing is practiced in a way that lessens degradation of sensitive
biological resources.

To allow the public to enjoy the natural beauty and unique environment of the Diablo Canyon
lands, managed access is allowed through several programs. A marine science education
program was developed for the students of San Luis Obispo County on the Diablo Canyon lands.
This program allows students to study the plant’s unique marine environment.

Through a partnership between PG&E and the California Coastal Commission, the Pecho Coast
trail was developed. This trail provides access to Point San Luis in the southern portion of the
Diablo Canyon lands. The trail, managed by the Nature Conservancy, offers seven-mile hikes
crossing wooded canyons and chaparral areas and glimpses of coastal bluffs and marine
environments.

4.2 Community Involvement

The Diablo Canyon plant and its employees take an active role in civic activities in San Luis
Obispo County. In atypical year, PG&E and Diablo Canyon employees contribute $120,000 to
community groups. These programs are primarily concentrated in the areas of civic activities,
human services, education and community development.

PG&E focuses its largest donations on programs that help the community’s needy. The company
and its employees donated $140,000 to the United Way in 2002 and $120,000 to the Food Bank
Coalition of San Luis Obispo County.

In the area of civic development, PG&E gave $5,000 to the Cattleman’s Western Art Show and
$3,000 to the Atascadero Youth Task Force. In the area of human services, PG&E donations
included $5,000 to the Economic Opportunity Commission Health Services of San Luis Obispo
for health screening for seniors and $2,000 to the United Way of San Luis Obispo County.

The company’s greatest involvement is in supporting education. Diablo Canyon made donations
of $25,000 to the Cuesta College Foundation. Other contributions included $5,000 for a marine

25



Economic Benefits of Diablo Canyon Power Plant

biologist-for-a-day program, $5,000 for the San Luis Obispo Children’s Museum and $5,000 for
the Allan Hancock College Foundation.

Although Diablo Canyon’s greatest contribution to local economic development is through the
economic activity generated by the plant and its employees, it also supports efforts to facilitate
the economic development of San Luis Obispo County. One such program was a donation of
$10,000 to the county’s Economic Vitality Commission to support marketing the area to new
businesses.

4.3 Air Quality

Diablo Canyon also provides air-quality benefits to the local area. Nuclear power plants do not
emit any gases into the air during the production of electricity so they do not pollute the air. In
fact, nuclear plants have the smallest environmental impact of any major electricity source,
according to recent studies in Europe and Japan.

Fossil fuel plants typically emit sulfur dioxide that causes acid rain; nitrous oxides that lead to
ozone pollution and haze; and carbon dioxide, which many scientists link to global warming. The
Diablo Canyon plant does not emit any of these gases, except for small amounts from back up
generation and car exhaust.

If a natural gas plant had been built on the current Diablo Canyon site instead of a nuclear power
plant, annual sulfur dioxide emissions would have been 5,000 tons higher, and nitrous oxide,
160 tons higher. Carbon dioxide emissions would have been more than 9 million tons higher.
This is equivalent to the carbon dioxide produced by almost 2 million cars”.

* Source: EPA data for California
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Section 5: Nuclear Industry Trends

U.S. nuclear power plant performance reached an all-time high in 2002, the fifth consecutive
record-setting year. The nuclear energy industry has steadily improved performance and cost,
while also improving plant safety. The nuclear energy industry is a model of industrial safety.

Power plant performance is commonly measured by capacity factor, which expresses the amount
of electricity actually produced by a plant compared with the maximum achievable. U.S. nuclear
power plants achieved a capacity factor of 91.9 percent in 2002. Total electricity production for
U.S. nuclear power plants also reached new heights in 2002. At the same time, production costs
for those plants have been among the lowest of any baseload fuel source.

5.1 Nuclear Industry Performance

U.S. nuclear power plants have increased their output and improved their performance
significantly over the past 10 years. Nuclear energy represents about 20 percent of all electricity
generated in the United States. In 2002, nuclear energy generated 780 billion kWh of electricity.
Since 1990, the industry has increased total output equivalent to 25 new, large nuclear plants.
The increase in output has been accomplished without building any new nuclear plants.

In 2002, U.S. nuclear plants operated at an average capacity factor of 91.9 percent. In fact,
overall capacity factors for U.S. nuclear plants increased dramatically over the past decade. By
contrast, the average industry capacity factor was 60 percent in the late 1980s.

One of the key reasons for these increased capacity factors has been the shortening of refueling
outage times.

Figure 5-1.

U.S. Nuclear Industry Net Electricity Generation
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Nuclear plants need to Figure 5-2.
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apply best practices to
further reduce this average. The record for the shortest refueling outage is 14.67 days for a
boiling water reactor and 15.67 days for a pressurized water reactor.

5.2 Cost Competitiveness

Along with increasing output, the U.S. nuclear industry has continued to decrease its operations
costs. In 2002, nuclear power had a production cost of 1.71 cents/lkWh. This was significantly
lower than the production costs of electricity generated by oil and natural gas and slightly lower
than coal. In the past decade, nuclear production costs have dropped by about one-third, as a
result of the increased capacity factor of the U.S. plants. Since most nuclear plant costs are fixed,
greater electricity production creates lower cost. However, nuclear plants have also taken steps to
reduce their total cost through improved work processes.

Figure 5-3. U.S. Electricity Production Cost
(1981-2002 in constant 2002 cents/kWh)
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Table 5-1. Wholesale Electricity Prices by Region (cents/kilowatt-hour)

Region 2001 Average On-Peak Prices 2003 On-Peak Futures Prices
New England 4.99 3.58
New York 4.97 4.38
Mid-Atlantic 393 3.63
Tennessee Valley 3.58 3.03
Gulf States 3.60 3.05
Midwest 3.39 3.00
Texas 3.46 3.30
Northwest 13.00 3.48
Southwest 11.30 3.73

Because of low production costs and excellent safety performance, nuclear plants are well-
positioned to compete in today’s energy markets. Ultimately, the primary test of nuclear energy’s
competitiveness is how well it performs against market prices. In this respect, nuclear energy is
highly competitive. Average production costs at the nation’s 103 reactors were 1.71 cents/kWh
in 2002, lower than the average price in all regional markets. Nuclear energy is also competitive
with futures market prices, one of the best ways to judge what prices will be in the year ahead.

Nuclear plants also provide a unique degree of price stability not seen by other fuel sources for
two reasons. First, production costs for nuclear plants are comprised of costs not associated with
fuel. Fuel markets tend to be very volatile, so the production costs of generation sources tied to
fuel expenses are highly volatile, as they swing with variations in fuel markets. Fuel represents
only 20 percent of the production cost of nuclear energy, but it makes up between 60 percent and
80 percent of the

cost of natural gas, Figure 5-4. Monthly Fuel Cost to Electric Generators
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5.3 Industry Safety

The nuclear industry’s recent performance and cost achievements have been accomplished in an
era of outstanding safety at U.S. nuclear plants. In 2002, the nuclear energy industry met or
exceeded all safety goals set by the Institute of Nuclear Power Operations (INPO) and the World
Association of Nuclear Operators (WANO). These entities track safety and performance data in
10 key areas.

One key indicator tracked by INPO and WANO is the number of unplanned automatic plant
shutdowns, or “scrams.” The U.S. industry has made dramatic improvements in the number of
unplanned automatic shutdowns. In 1980, the U.S. nuclear industry had a median of 7.3
shutdowns per reactor. Since 1997, the median has been zero scrams per reactor, per year.

Other safety and performance indicators tracked by the Nuclear Regulatory Commission (NRC)
confirm the improved safety performance of U.S. nuclear plants. The NRC tracks data on the
number of “significant events” at each nuclear plant. (A significant event is broadly defined as
any occurrence that challenges a plant safety system.) The average number of significant events
per reactor has declined from 0.77 per year in 1988 to 0.03 in 2001.

In addition to safe operations, U.S. nuclear plants are continuing to improve already high levels of
worker safety. According to NRC data, radiation exposure to workers (measured in rem)
decreased from an average of about 1 rem per year in 1973 to 0.16 rem per year in 2001. Both
the historical and current doses per employee are far below the regulatory limit of 5 rem per year.

Figure 5-5. Significant Events: Annual Industry Average
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Figure 5-6. Nuclear's Safety Record

Nuclear Industry's Industrial Accident Safety Rates Compared to Other Industries
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General worker safety also is excellent at U.S. nuclear power plants—far safer than the U.S.
manufacturing sector. WANO and the Bureau of Labor Statistics (BLS) provide information on
the industrial accident safety rate. This statistic measures the lost workday accidents or fatalities
per 200,000 worker hours. The nuclear industry has improved its industrial accident safety rate
from 0.46 in 1996 to 0.24 in 2001. By comparison, the U.S. manufacturing industry had an
industrial accident safety rate of 3.6 in 2001 and the U.S. finance, insurance and real estate
industries had an industrial accident safety rate of 0.7—both higher than the nuclear industry.

5.4 Current Industry Events

The excellent economic and safety performance of the U.S. nuclear power plants has increased
interest in nuclear energy by the electric utility industry, the financial community and
policymakers. This is evidenced by the increasing number of plants seeking license renewals
from the NRC. Nuclear plants were originally licensed to operate for 40 years but can safely
operate for longer periods of time. The NRC granted the first 20-year license renewal to the
Calvert Cliffs plant in Maryland in 2000. As of November 2003, 19 plants have received license
extensions, and 38 reactors have either submitted an application or formally announced that they
will seek to renew their licenses. License renewal is an attractive alternative to building new
electric capacity because of nuclear energy’s low production costs and the return on investment
for license renewal.

Besides relicensing current plants, interest has recently increased in building new nuclear plants.
Several companies are exploring building new plants, and the Department of Energy is engaged
in steps necessary to build new plants. In addition, President Bush included construction of new
nuclear plants as an essential part of the National Energy Strategy announced in May 2001.
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Section 6: Economic Impact Analysis Methodology

The methodology used to estimate the economic and fiscal impacts of the Diablo Canyon power
plant is commonly referred to as input/output methodology. Several operational input/output
models are available in the marketplace—the market leaders are IMPLAN, REMI and RIMS-11.
The Impact Analysis for Planning (IMPLAN) model was selected for use in this study, primarily
because of the availability of the model and data sets, the relevance of IMPLAN to the particular
application, and its transparency and ease of use.

This report section presents typical applications of the input/output methodology and explains the
methodology and its underpinnings. It also describes how Diablo Canyon data and the IMPLAN
model were used to estimate local, state and national economic and fiscal impacts of recent plant
operation.

6.1 Use of Input/Output Models

Input/output models capture input—or demand—and output—or supply—interrelationships for
detailed business, industry and government sectors in a geographic region. They also capture the
consumption of goods and services for final demand by these sectors and by the household sector.
The basic geographic region is a county, and model results can be developed at the county, multi-
county, state, multi-state and national levels. They are particularly useful in examining the total
effects of an economic activity or of a change in the level of that activity.

These models are typically used when the following key questions need to be addressed:

e How much spending does an economic activity (such as a power plant) bring to a region
or local area?

How much of this spending results in sales growth by local businesses?

How much income is generated for local businesses and households?

How many jobs does this activity support?

How much tax revenue is generated by this activity?

These models are also useful in addressing related questions, such as the geographic and industry
distribution of economic and fiscal impacts. Typical applications of these models include:

facility or military base openings or closings
transport or other public infrastructure investments
industrial recruitment and relocation

tourism.

6.2 Overview of the Input/Output Methodology

Input/output models link various sectors of the economy—agriculture, construction, government,
households, manufacturing, services and trade—through their respective spending flows in a
reference year. These linkages include geographic ones, primarily at the national, state and
county levels.
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As a result of these linkages, the impact of an economic activity in any sector or geographic area
on other sectors and areas can be modeled. These impacts can extend well beyond the sector and
area in which the original economic activity is located. They include not only the direct, or
initial, effects of the economic activity, but also the subsequent, or “ripple,” effects that flow from
this activity. Direct effects are analogous to the initial “splash” made by the economic activity,
and ripple effects are analogous to the subsequent “waves” of economic activity (new
employment, income, production and spending) that are triggered by this splash. A full
accounting of the splash’s effect also must include the waves emanating from the splash itself.

The sum of the direct and ripple effects is called the total effect, and the ratio of the total effect to
the direct effect is called the “total effect multiplier,” or simply the multiplier effect. Multipliers
can be developed for any of the model outputs, such as earned income, employment, industry
output and total income (which includes the effect of transfers between institutions).

Multipliers can also be developed for any industry/business sector or geographic area in the
model. Multipliers for a county are smaller than for a larger area (such as the state in which the
county is located), because some of the spending associated with an economic activity “leaks”
from the smaller area into the larger area. At the local area level, multipliers are larger if the local
area economy is more diversified and if the economic activity being modeled is a good “fit”
within that economic base.

Ripple effects include two components—indirect and induced effects—that are separately
modeled within input/output models. Indirect or “upstream” effects are the effects on the supply
chain that feeds into the business/industry sector in which the economic activity is located. For
example, when Diablo Canyon buys a hammer for $5, it contributes directly to the economy by
this purchase, but the company that makes the hammer also has to increase its purchases of steel
and wood to maintain its inventory, and this will increase output in the steel and wood industries.
These industries will then have to purchase more inputs for their production processes, and so on.
The result will be an economic impact that is greater than the $5 initially spent by Diablo Canyon
for the hammer.

Induced effects are the effects on all sectors that result from changes in final demand of
commodities and services that are associated with changes in income from the economic activity.
They are primarily associated with changes in household spending on goods and services for final
demand. These changes are the result of changes in labor income.

To illustrate, when Diablo Canyon pays $5 for the hammer, a portion of that amount goes to pay
the wages of employees at the company that makes the hammer. This portion contributes to labor
income, which provides an additional contribution to the economy through its effects on
household spending for goods and services. There will also be a contribution from the effect of
this purchase on labor income in the wood and steel industries, and the household spending on
goods and services that results. Diablo Canyon’s own wage and salary expenditures create
induced effects too, and they occur primarily in the San Luis Obispo County economy.

As with any model, input/output models incorporate some simplifying assumptions to make them
tractable. There are several key simplifying assumptions in input/output models.

Input/output models assume a fixed commaodity input structure. In essence, the “recipe” for
producing a product or service is fixed, and there is no substitution of inputs, either of new inputs
(which were not in the mix before) for old inputs, or among inputs within the mix. Input
substitution does not occur if technical improvements in some inputs make them relatively more
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productive. Nor does input substitution occur if there are relative price changes among inputs.
Were any of these types of substitutions to be allowed, they might dampen the multiplier effects,
especially for larger geographic areas.

Another key simplifying assumption is constant returns to scale. A doubling of commodity or
service output requires a doubling of inputs, and a halving of commodity or service output
requires a halving of inputs. There is no opportunity for input use relative to commodity or
service production levels to change, as those levels expand or contract, so there are no
opportunities for either economies or diseconomies of scale. This will not dramatically alter the
overall results as long as the economic activity whose effects are being modeled isn’t large
relative to the rest of the sectors.

Input/output models assume no input supply or commodity/service production capability
constraints. This simplifying assumption is related in part to the constant returns to scale
assumption; for if there were supply constraints, there likely would be diseconomies of scale. As
in the case of the constant returns to scale assumption, this “no supply constraints” assumption is
not a major concern as long as the economic activity of interest is not large relative to the rest of
the sectors.

Homogeneity is also a key simplifying assumption. Basically, firms within sectors and
technologies within sectors are characterized as very similar. There is some ability to edit sector
files to characterize specialized firms, but there is no ability to reflect full diversity of firms
within sectors.

6.3 The IMPLAN Model and Its Application to Diablo Canyon

IMPLAN was originally developed by the U.S. Department of Agriculture’s Forest Service in
cooperation with the Federal Emergency Management Agency and the Department of the
Interior’s Bureau of Land Management to assist in land and resource management planning.
IMPLAN, in use since 1979, is supported by the Minnesota IMPLAN Group Inc.

There are two components of the IMPLAN system: the software and the database. The software
performs the necessary calculations, using study area data, to create the models. It also provides
an interface for the user to change a region’s economic description, create impact scenarios and
introduce changes into the local model. The software is described in a user’s guide provided by
the Minnesota IMPLAN Group. The software was designed to serve three functions: data
retrieval, data reduction and model development, and impact analyses.

The IMPLAN database consists of two major parts: national-level technology matrices and
estimates of regional data for institutional demand and transfers, value added, industry output and
employment for each county in the United States, as well as state and national totals.

The IMPLAN data and account structure closely follow the accounting conventions used in
input/output studies of the U.S. economy by the Department of Commerce’s Bureau of Economic
Analysis. The comprehensive and detailed data coverage of the entire United States by county,
and the ability to incorporate user-supplied data at each stage of the model-building process,
provide a high degree of flexibility both in terms of geographic coverage and model formulation.
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In applying the IMPLAN model to Diablo Canyon, three basic types of data were provided by
PG&E:

e purchase order expenditures by Diablo Canyon purchase order code
o employee compensation expenditures
e tax payment data.

Purchase order expenditures were provided for a full year by PG&E for the year 2002. Employee
compensation (salary data and an estimate of the value of benefits) was provided for the same
time period, with a small gap at the end of 2002, when data were not available. Tax payment data
were provided for calendar year 2002.

The purchase order data were mapped to IMPLAN’s 528 sector codes by comparing the
descriptions of the purchase order codes provided by PG&E with the Standard Industrial
Classification (SIC) codes within IMPLAN’s sector codes.

The purchase order and compensation data were then augmented by an estimate of output values
from sales into the wholesale market over this period. This augmentation was necessary because
purchase orders and compensation do not reflect all Diablo Canyon expenditures, and total
expenditures (approximated by total revenues) better reflect the full economic impacts of Diablo
Canyon. Plant revenues were estimated based on kilowatt-hours sold and wholesale prices paid
in the California markets during this time period.

In tailoring the model to Diablo Canyon, the underlying data sets provided by IMPLAN were
reviewed to see if any of the IMPLAN coefficients could be edited to better reflect local
conditions. IMPLAN coefficients are based on national relationships, and in some cases may not
reflect local conditions. In this report, the coefficients within the electric services sector were
edited to more accurately reflect a nuclear power plant rather than a “national average power
plant of all types.”

The IMPLAN model only has a general category for electric services. Naturally since 50 percent
of the country’s electricity is produced by coal, the electric utility production function has in it
large purchases of coal. This would be inappropriate for the impacts of a nuclear power plant.
There are other similar problems with the generic production functions.

To correct this, the model instead used actual purchase order data from Diablo Canyon to produce
a production function for the plant. This includes the location of purchases, since many
purchases by a nuclear power plant are made outside the county or state. Without regional
purchase coefficient editing, the estimates of local purchases would be much higher in general.

IMPLAN was then run to develop the economic and impact estimates, which were used in this
report.
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